1H magnetic resonance spectroscopy of extracts of human epileptic neocortex and hippocampus.
We used high-resolution 1H magnetic resonance spectroscopy to determine the concentrations of several metabolites (lactate, alanine, N-acetylaspartate [NAA], gamma-aminobutyrate, glutamate, aspartate, creatine, cholines, taurine, inositol, and succinate) in tissue from patients undergoing surgical treatment of intractable epilepsy, and correlated the metabolite profiles with the results of histopathologic analysis of the excised tissue. We found no differences in metabolite levels for tissue from actively spiking or nonspiking neocortical sites in temporal lobe epilepsy patients. In neocortical tissue from patients with chronic localized encephalitis (Rasmussen's encephalitis), the metabolite concentrations varied with the severity and extent of the encephalitis. In tissue showing mild encephalitis and mild histologic abnormalities, the metabolite levels differed little from those found for nonencephalitic neocortical tissue. Tissue showing marked abnormalities and extensive encephalitis had decreased NAA, glutamate, cholines, and inositol. In hippocampal tissue from temporal lobe epilepsy patients, the levels of NAA, glutamate, and aspartate were lower and the levels of alanine, taurine, and inositol were higher than in neocortical tissue from the same patients. The decrease in the levels of NAA and glutamate was greater in gliotic hippocampal tissue. The results suggest that in vivo 1H magnetic resonance spectroscopy may aid in diagnosing the extent of chronic localized encephalitis and the severity of hippocampal gliosis.